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Analyses ofthe data obser ved withJE RS-1 SAR a ndSP OT-2pan chr o 皿 atic m ode over a semi- arid
2 D ne h c e HtralAustr 曲 u nder a sim 血 eⅡvho 血 etltalc o nditiozlindic atethat(1)the hghres olutlo n
data ar e u s efulfordete c血n ofs m allgullies o r adegr adeda r e a c a u s ed byr ar c且o ods,(2)t血n a 汀O W
w o odyspace h a wi delybar ehndc a nbe r c c ognizcdh S A Rdata while n oththepa n chr o m atic.data
and(3)landc o ver clas siBc atio n血age c a nbe m ade with SARdata a ndpa n血 o naticdata.
IN T RODU C TION
In c o oper ative res eatchpr oje cts o ndes c r[i6cation with Chha and Anstraua, itha sbce n血tmdthat
de s erti5c atio nistak hs pla c eh c o7nparativ elyn a rr o w spatialscale, and thehighres ohtio n satelute
data a re v ery u s efu lfo rdc sert班c atio n studies[1】-[5]. h gen e ral 皿 alyses, the de sertiBcatioJlis
dete cted a sthe change of vegetatio n h semi- arid a nd aridz o n e) 孤d S P O T
-2 m ulti-spe ctral and
JERS-1 0 PS(OPtical Sens o r)data ar e a v a血b18fo rv egetatio nanalyses whnethe spatialres ohtio ns
are20m *20m a nd24m *18m respectively･ SP O T-2pan chr o maticdatais als o u sefu 1withIon spatial
rcs ohtio n whilethe V egetatio n 皿 alysisisdi岱c ult. Thc s c abo ve n edio n ed s ateuitedata, ho wev er,
hav e adis adv a ntage shce the chan ce ofgetting cID ud
･ &ee datais verys nall･ On the other hand,
JB RS-1SA R(Synthetic Apertu re Radar)datais ve ry usefu1wi th 12･5m spatialresolutio n w姐8the
speckle n oise a nd ge o metricdisto rtio n arethe dis advar[tage shc ethe data get血g whole w eather
co nditions and als ogetthg day and dght. The analyses ofthe highresolutio ndata observ ed by
JE R S-1 S A Ra nd by S PO T･2 pan chr o m atic o ver a s e血 ･arid z one of c e ntral Anstralia will be
repo rtedhthefouo whgsecdo n sI
TfIE A N A I:YSES OFT H E DÅrA
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Figtlr e1(a)aJld(b)are s ateniteim ages ofJE RS-1 S A R(Angu st20 1 992)and SPOT12pan chro matic
(July2219 92)respectively･ h 1992,it w a s n oprecipitatio nfro nJune 13th thr oughAugust26th.
Fbrthern o r ethe obs e r vatio ntin e dife ren c e of both s atellite sis wi thin 30min ute sthu sitis
c o n sider edthatthe su 血 ce c o ndito n oftw oim ages w a s almo stsan e ･
&
Follow ing procedures ar etakento registe rtw oin ages withdi飴r e nt res olutio n.
(1)Forspe ckle mise reduction, the m edian Bterhg(windo w size:5*5)ispe rfo r medfo rS A R data.
(2)Thk hg S P O T-2pa nchron aticim age(1 0m res olution)as refe r e nce, 50 G CP's(Gro und Contr ol
Pohts)a res ele ctedinJE RS-1 S A R(12.5m r e s ohtion)im age.
(3)TwentyA成n e c o elEcients in Eq.(1)are c omputed【6].
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where
,
P and L ar epixel andIke n uTnber s ofa G C Pof JB R S-1 S A Rwhile p and lare tho se of
S P O T-2pan chr o m aticin pi芸el一 血e c o o rd inate syste m. Althoughthe equ ation Ⅲ ustbe s olved u nder
the C O nditio nthat the aver age err o rbe c o mesOI inreautythe abs olute e rr o r c a m otbe c o m e zer o･
(4) Mo vhg o n eG C P h 良 directio n s(up･do wn, right-lea, diagonal) and selecthg o ne which
minimize sthe abs ohte a nd r o ot m e a nsqua re(R M S)e rrors, the pr o cessis repe ated u ntilthe errors
bec o m enegliglblysmal.
白 地 由
Figu r e2 indic atesthe rehtion betw ee nNo - alized RadarCr o s sSe ctio n(N R C S)ofJER S-1 S A久 data
andr adia n ce ofS P O T-2pan chr o m aticdata･ T he valu es of N R C Sandthat ofradiance ar eco mpute
from Eq･(2)and Eq･(3)re spectiv ely[7],【8].
N R CS = 20' LoglO(Ⅹ)- 70.5 【dB] (2)
Radia n ce - (X/A' B)･ c o s(Z)･ C [W/m
2
/s,] (3)
where X, A B,C andZ den otedigitalc ou7ItS rec o rdedo nC C T
'
s(Co mputerCo Ⅲpatlble Tapes), gain
for c onver sionfro mdigitalco u ntsido radiance, o飽 et, solarz eni也 a ngle andband wi dthrespectiv ely.
The c o efBcient ofc o r rehtion betw e e nN R C Sandr adian c eis -0.29. Next, the N R C S for u ndulating
a r e a s u cha shillor m ou Htahisdistributedashigher sign ala ndthatfor且ata r e aisdistributed aslo w er
o n e. Here the fo r w ard slopes of m o u lltain s m ake the m axhu m N R CS. On the other hand, the
radia n ce forbarela nd andw o odyspac e ar edistributedashgher andlo w er r efle ctan ce respe ctiv ely･
幽 由由 _金工_邑五重邑旦基主星
Figure3 indic atesthe detaila nalysis of N R C SofJE R S･1 S A Randr adian c e ofSP O T12pa n chro m atic
data. Fr o mFigure 3it 払 nbe see nthat the tre es are re c ogniz able w ell inS A Rdata while noththe
pa n chr o m aticdata, ap pr o xim ately10m eter widthr o ad is r e c ogmiz able whilein n s e ofpan chrorn atic
data du eto s血ilar reflectivity ofthe u npa vedr o ad and s u rr ounding barelanditis n otpo s sibleto
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re c ognize･ The ve ry 鉦 mllguuies of 30- 5 0c m o rder m adeby瓜o ods are detected h S A R data while
notinthe pa nchron aticdata.
幽 由迫
Figu re4 indicates theland c o ver chs siBc atio n with JE R S･1 A Ra nd SP Ol
l
-2pa 血 o n aticdata
ov erthe are asho wn hFigurelin fo u r c ategories Ofw o odyspa ce, densegrass･1犯d, sparsegra sskind
(hcllding s mallgullies orla nd degraded area c a u s ed by rare■Ro ods)and bare land. Folowing
pro cedu res a retakento m aketheim ag?ofland c o ver chs si丘catio n.
(1) For shp坤i喝 the thre sholdlevel s ele ctio n, tr a n sfo r mthe J E R S-1 S A Rand SP O T-2
pa nchr o m atic data sho w nh Figure 1. hto ten le vels data with O btsu
'
s thr esblds ele ctio n
m ethod shc cthe method is a uto m aticauy sele cted the m iniTn u m err o rthr eshold hg leiVeb
[9],[10].
(2)Sclecthgthetw othre sholdle vels(FA N_ E a nd12m _ L)for class晦i喝 thepanchr o m atic data
iEltOthr ee c ategorie s asbare hnd, gr a ssla nda nd w o odyspa c e.
(3)Sele ctingthe o ne threshold level(S AR _ M)fDr占Ias s坤血g.the S A Rdata htotw o categories as
undulating are a(s u ch a sw o odyspa ce, 姐lo r m o u ntain)and 且at ar ea(stlCh asgras sland orbare
血 d).
(4) Firstly, classifyhg htofo tlr C ategories of w o odyspa cち de n s egr as sland, spar se gras sla nd and
barehnd withtw o-dim en sio n alm ulti-le velslic c 皿ethod(pana rebipcdcla ssi血atio n)while alittle
o v e rhppinga r e a can n otbe cla ssi5ed. T he classi6c atio na rem 姐e a sfollo whgr olcs
1
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(5) Sec o ndly, the classi 血atio n for the o v crhpphg ar e a arc m ade with Mahala n obis
'
s mb 血止m
distan c e ln ethod.
From Figure4s o m e s mallgunies and degradedare a c a u s edbyr a reflo ods ar cdetected･ Fbrthe 皿 O re
the n arr ow w o odyspace h wi delybarelandandthe sparsegr a ssla ndc a nbe r e c ognized while n otin
thepa n chr o 皿 aticdata. n esefeatu r es are c omfDrted insitu s u r v ey anda erialvide odata･
C O N C L U DIN G R E M A R K S
Fr o mthe a Jlaysesinthis studyfouo whgc o n clu sio nsw er eobtained･ T hehighres olution data s u cha s
JER S-1 S AR(12.5m res ohtio n)and SP O T12pa n chro m atic(10m resohtion)data a r e v eryus efu 1 for
thedetaned analys e sofgro u nds u rhce c o nditio n･ Thelandc o ver clas si 血atio nim age w as als o m ade
withsyrLthesizedtho setw odata･ The ac c ur ate cla ssi丘c ation m ethod withS A Rdata wilbe co n side red
asfuture w orks.
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Fig･ 1･ Satelliteim ages of(a)JER Sl lSA R(Angl St. 20 1 992)andO) SPO T12pa n chr o m atic
(July221992)I The c e nte r at23.34 N/133. 5B hcc 血 alAu str aua.
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Fig. 2. R*tio nbetw ee nNo rmalized RadarCro ssSection(N R CS)ofJERS-1SAR data a nd
:adia n ce ofSPO T-2pan chr o m aticdata･
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Fig･ 4･ b nd c ov er clas si 触tio n o ve rthe a r e a sho wn inFigu re l infou rcategories of
w o ody
spa c e,de n s egra ssland, spa rs egr a ssland a nd bar eland. The c olo r schem e s;(1)Bla ck: w o ody･(2)
Dark gray= de n s egr a ssland,(3)Bright gray: sparse gra s sla nd(in clud hg s m augullies o rla nd
degradedar e a c a u sedbyr a r eflo ods)and(4)W hite :bareland･
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